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We present a novel high performance organic nonvolatile memory device, the organic
bistable device.'™ This organic bistable device (OBD), with a unique trilayer structure consisting of
organic/metal/organic sandwiched between two outmost metal electrodes, shows interesting
electrical bostable states. Typical -V curves are
shown in Fig. 1. During the first bias scan, the device
shows a very low current in the low-voltage range (0-3
Volts), indicating the device is at a high impedance
state. However, at a critical voltage, ~3 V in Fig. 1, the
current has a sharp increase of several orders of
magnitude, indicating the device has had a transition
from the high-impedance state to a low-impedance state.

However, the I-V curve recorded in the second bias ] O (40 nm) 7 Al (20 nm) / O (40 nm)
scan is totally different from that observed in the first e e A S S s
bias scan. Even in the low-voltage range, the device Voltaga(V)

shows very high current, indicating that the device rFécg(')rld;V characteristics of an OBD
remains in the low-impedance state. When the device is ar R :
switched to the low-impedance state, it remains in that

state even when the power is off. The high-impedance 5
state can be recovered by applying a reverse bias,
suggesting this kind of device is ideal for memory
applications. The switching time for the OBD is in the ‘
nanoseconds time scale (Fig. 2). The switching time of o s e o
10 ns originates from the RC time constant of the o e
measurement system. The features of OBD make it B
ideal for applications, such as low-cost, large-area, i '
flexible, high-density, electrically addressable data
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Fig. 2. The transient behavior of an OBD below and
above the threshold voltage. (a) a voltage pulse less
than the switch-on voltage is applied to OBD; (b) the
electrical current response of the OBD under a
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